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is when two ingredients do not mix at all, e.g., water and bisulphide of
carbon, or when the mixture divides itself into two parts of constant
composition as when ether and water are associated in certain proportions.
In these cases the composition of the vapour is constant for the whole or
for a part of the range (Konowalow), and the representative curve is without
slope.
Konowalow's Theorem.
An important connexion has been formulated by Konowalow* between
the vapour-pressure, regarded as a function of the composition of the liquid
with which it is in equilibrium,, and the existence of a point of constant
distillation. "The pressure of the vapour from a fluid consisting of two
different substances is in general a function of the composition of the
mixture.... Let such a mixture, confined in a closed space, be maintained
at a constant temperature. We may conceive this space bounded by fixed
walls and by a movable piston. The conditions of stable equilibrium are
then (1) that the external pressure operative upon the piston should be
equal to the pressure of the saturated vapour at the given temperature;
(2) that by increase, or diminution, of the vapour space the pressure should
become respectively not greater, or not less, than the external pressure. In
expansion the vapour-pressure can thus either remain constant, or become
smaller. On the basis of this law we can establish a relation between the
composition of the liquid and that of the vapour/5
Before proceeding further I must remark that the principle, as stated,
appears to need elucidation. Why should the equilibrium of the piston
under a constant load be stable ? There must of course be some position of
stable equilibrium for a given load and temperature; but this might, for all
that appears, correspond to complete evaporation of the liquid or to complete
condensation of the vapour.
The following argument, however, suffices to show that Konowalow's
principle is a necessary consequence of the 'second law of Thermodynamics.
Suppose that the cylinder in which are contained the given liquid and
vapour communicates by a lateral channel (fig. 2) with a large reservoir
filled with liquid of similar composition, and that all are maintained at the
prescribed temperature. As a first operation close the tap between the
vessels, and then let the piston rise a little. The motion is supposed to
be so slow that equilibrium prevails throughout. The result of the expansion
may be that the compositions of the liquid and of the vapour undergo a
change. Now open the tap, and allow diffusion to take place, if necessary,
until .equilibrium is. again established. On account of the large quantity of
liquid in the reservoir the pressure is sensibly restored to its original value
* Wied. Ann. xiv. p. 48 (1881).